
On-‐Line	  Visualiza.on	  

Quiet	  Magnetosphere	  	  



Heliophysics Laboratory Primer!
Quiet Magnetosphere 

Click	  here	  



On-line Visualization !
Quite Magnetosphere (Equinox) 

Click	  here	  



On-Line Visualization: Quiet Magnetosphere 

Click	  here	  



Make a First Plot with Default Selections

Click	  here	  



Magnetosphere Overview Plot: Color Contour !
Number density in noon-midnight meridianal plane (Y=0)  
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Select time step

Choose time step from the pull-
down menu

Click  “Update Plot” to make a plot 
with default selections 

OR 

Scroll down to modify default 
selections such as 
“Physical Variables”, “Plot Mode”, 
“Plot Area”, “Plot Options”, etc.	  



Select Plot Mode and Physical Variables  
to be Displayed from Pull-Down Menus

Click	  here	  for	  the	  complete	  list	  of	  physical	  variables	  	  
	   	   	  	  	  	  	  	  	  wriLen	  by	  global	  MHD	  models	  

Click	  here	  for	  Plot	  Modes	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  descrip.on	  

	  –	  Contour	  plot	  in	  2D	  slice	  	  
(2D	  Plot	  Area)	  using	  color-‐filled	  levels.	  
Physical	  Variable	  (e.g.,	  J	  –	  current	  density	  
magnitude)	  is	  selected	  in	  Q1	  pull-‐down	  
menu	  	  	  

Scroll	  down	  to	  choose	  “Plot	  Area”	  



Choose Plot Area!

Choose Cut Plane, e.g.,

Choose Plot Area: 

Click “Update Plot”	  



 
!

meridional	  cut	  Y=0	   	  equatorial	  cut	  Z=0	  	  	  	  	  	  	  	  

cross-‐tail	  cut	  X=	  -‐15	  RE	  

Magnetotail	  current	  sheet	  

Magnetopause	  
Magnetotail	  

Bow	  shock	  



Example: Color+Vector+Flowlines Plot Mode !
Plasma Pressure, Velocity Vectors, Magnetic Field Lines !

Choose Plot Mode: 
Choose Physical Variable for Color (Q1 menu): 
Choose Physical Variable for Vector (Q2 menu): 

Choose Physical Variable for Flowlines (Q3 menu): 

Choose Cut Plane
Choose Plot Area

Modify Plot Options
Set flow lines thickness to 3	  

Click “Update Plot”	  



Example: Color+Vector+Flowlines Plot Mode (Results) !
Plasma Pressure, Velocity Vectors, Magnetic Field Lines, !

(closed):	  Magne.c	  field	  (MF)	  lines	  with	  both	  ends	  connected	  to	  the	  Earth	  
Black	  lines	  (open):	  MF	  lines	  with	  only	  one	  end	  a	  the	  Earth	  

(interplanetary):	  MF	  lines	  with	  both	  ends	  in	  the	  interplanetary	  space	  

Magnetosheath	  



Example: Color+Vector+Flowlines Plot Mode !
V_x Velocity Component, Velocity Vectors, Velocity Flowlines  !

Choose Plot Mode: 
Choose Physical Variable for Color (Q1 menu): 
Choose Physical Variable for Vector (Q2 menu): 

Choose Physical Variable for Flowlines (Q3 menu): 

Choose Cut Plane
Choose Plot Area

Click “Update Plot”	  

Bow	  shock	  



Example: Line (1D) Plot Mode !
Velocity, Current Density, and Number Density  !

Choose Plot Mode: 
Choose 1st Physical Variable (Q1 menu): 
Choose 2nd Physical Variable (Q2 menu): 
Choose 3rd Physical Variable (Q3 menu): 	  

Choose Cut Plane
Choose start point of line
Choose start point of line

Click “Update Plot”	  



Example: Line (1D) Plot Mode (Results) !
, Current Density, Number Density  !

Choose Plot Mode: 
Choose 1st Physical Variable (Q1 menu): V (velocity)  
Choose 2nd Physical Variable (Q2 menu): 
Choose 3rd Physical Variable (Q3 menu): N (number density) 	  

Choose Cut Plane
Choose start point of line
Choose start point of line

N	  



Go Back to the Web Page of the Run

Click	  here	  



Visualize Ionosphere Electrodynamics (optional) 

Click	  here	  

Field-‐aligned	  currents	  from	  the	  inner	  
boundary	  of	  the	  magnetopshere	  domain	  
(at	  about	  	  R	  =	  3	  RE	  )	  are	  mapped	  along	  
the	  magne.c	  field	  lines	  to	  the	  
ionosphere	  (at	  about	  R=110	  km).	  
Ionosphere	  electrodynamics	  solver	  
derives	  electrosta.c	  poten.al	  at	  the	  
R=110	  km	  sphere	  and	  map	  it	  back	  to	  the	  
magnetosphere	  	  



Make a Plot of Ionospheric Potential 
with Polar Cap (Default Selections)

Click	  here	  

Check	  box	  



Ionospheric Potential with Polar Cap 
(Results)

Polar	  Cap	  
Boundary	  

Open	  
	  MF	  lines	  

Open	  
	  MF	  lines	  

Closed	  MF	  lines	   Closed	  MF	  lines	  

:	  Magne.c	  field	  (MF)	  lines	  with	  both	  ends	  connected	  to	  the	  ionosphere	  
Open:	  MF	  lines	  with	  one	  end	  connected	  to	  the	  ionosphere	  and	  another	  end	  to	  
the	  interplanetary	  space	  


